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Abstract
Background: Low cost, effective interventions are needed to deal with the major global burden of HIV/AIDS. Telephone
consultation offers the potential to improve health of people living with HIV/AIDS cost-effectively and to reduce the burden
on affected people and health systems. The aim of this systematic review was to assess the effectiveness of telephone
consultation for HIV/AIDS care.
Methods: We undertook a comprehensive search of peer-reviewed and grey literature. Two authors independently
screened citations, extracted data and assessed the quality of randomized controlled trials which compared telephone
interventions with control groups for HIV/AIDS care. Telephone interventions were voice calls with landlines or mobile
phones. We present a narrative overview of the results as the obtained trials were highly heterogeneous in design and
therefore the data could not be pooled for statistical analysis.
Results: The search yielded 3321 citations. Of these, nine studies involving 1162 participants met the inclusion criteria. The
telephone was used for giving HIV test results (one trial) and for delivering behavioural interventions aimed at improving
mental health (four trials), reducing sexual transmission risk (one trial), improving medication adherence (two trials) and
smoking cessation (one trial). Limited effectiveness of the intervention was found in the trial giving HIV test results, in one
trial supporting medication adherence and in one trial for smoking cessation by telephone.
Conclusions: We found some evidence of the benefits of interventions delivered by telephone for the health of people
living with HIV or at risk of HIV. However, only limited conclusions can be drawn as we only found nine studies for five
different interventions and they mainly took place in the United States. Nevertheless, given the high penetration of low-cost
mobile phones in countries with high HIV endemicity, more evidence is needed on how telephone consultation can aid in
the delivery of HIV prevention, treatment and care.
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Introduction
HIV/AIDS contributes significantly to the global burden of
disease. In 2010, 34 million people were living with HIV (PLHIV),
including an estimated 2.7 million people who had become newly
infected with HIV that year. The vast majority of these infections
occur in low and middle-income African countries with weak
health systems [1]. The AIDS epidemic is projected to continue
over the next few decades and the number of PLHIV will increase
[2].
In 2003 only 400,000 PLHIV in low and middle-income
countries were receiving antiretroviral treatment (ART) [3]. By
2011 this number had increased to 7.4 million, although
approximately a further seven million people who needed
treatment did not have access to ART [4]. The rapid growth in
the number of people receiving ART means health systems must
continue to provide acute life-saving care for those with advanced
AIDS, while also providing chronic services to expanding cohorts
of patients who are doing well on ART and preventive
interventions for the populations at risk [5]. Low cost, effective
interventions are needed if prevention and treatment programmes
are to be sustained [6].
Globally, most people have access to a phone, either a telephone
or mobile phone [7]. While landlines are mainly used in the
developed world, mobile phones are widespread around the world.
In 2011 there were almost six billion mobile subscriptions
worldwide, with an estimated 3.8 billion subscriptions in low
and middle-income countries [7]. There is huge potential for
phone interventions to improve access to healthcare and to
strengthen communication between healthcare workers and
patients [8]. Organisations such as the World Health Organization
have included scaling up telecommunications technologies for
healthcare delivery in resource-limited healthcare settings as one
of their priorities [9].
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simple and cost-effective means of communication in healthcare.
However, its use is limited by the short space available in a
message and illiteracy of people. Voice calls can overcome these
barriers and are used for a broad spectrum of healthcare
interventions at low cost, including substitution of traditional
face-to-face contacts with healthcare professionals [10]. Telephone
consultation is used to manage patients by giving advice or by
referral to other services [10,11]. Telephones can also be used for
peer support [12] or for delivering complex interventions such as
behavioural or mental health interventions [13,14]. Compared to
face-to-face care, telephone care can reduce costs, save travel and
waiting time and improve access to care, as well as enable
healthcare workers to consult with more patients within a given
time [11,15]. Structured telephone support has shown to be
effective in reducing the risk of mortality and hospitalisations in
patients with chronic heart failure [16]. However, healthcare
workers need to be appropriately trained to deliver high quality
care by telephone [17].
AIDS is now a long-term condition requiring treatment
adherence and regular medical care, but one which remains
stigmatized. In a context of rising numbers of people requiring
ART, concerns about resistance and the high cost of second line
regimens have highlighted the importance of adherence [18].
Using telephones in the management of AIDS can help address
issues of compliance and confidentiality, for example in vulnerable
populations such as sex workers or those who are substance
dependent [13]. Helplines have been used both in developed [19]
and in developing countries [20] in the management of AIDS.
Telephone consultation has been successfully used to provide HIV
test results [21], psychotherapy [13], disease management [22],
HIV prevention [23,24], and to improve ART adherence [25].
Telephones offer the potential to improve the health of PLHIV
cost-effectively and to reduce the burden on affected people and
health systems. However, evidence about the feasibility and
effectiveness of using telephones in HIV/AIDS care is inconclu-
sive. This review synthesizes evidence from randomised controlled
trials (RCTs) investigating the effectiveness of telephone consul-
tation. It includes trials of consultations using the voice function of
the telephone or mobile phone in testing and treatment of PLHIV
as well as people at risk of HIV infection and in HIV prevention.
Methods
We followed the standard methods developed by The Cochrane
Collaboration as described in The Cochrane Handbook for
Systematic Reviews of Interventions [26]. Briefly summarized this
methodology includes the following: defining the review question
and developing criteria for inclusion and exclusion of studies; a
high sensitivity search for studies with the Cochrane filter for
RCTs; search, selection and data extraction (using standardised
forms) by two review authors independently; assessing risk of bias
using the Cochrane tool and considering meta-analysis when
appropriate or a narrative assessment.
Criteria for Considering Studies for this Review
We included RCTs of interventions with telephones or mobile
phones for PLHIV and people at risk of HIV infection. For the
control group we considered face-to-face consultations, usual care
and groups who only received the outcome assessments. We
included studies using landlines or mobile phones for delivering
voice calls. Studies using mobile phone messaging (SMS, MMS)
were excluded, as this would make the review too diverse (we
report on this in an upcoming review).
Outcome Measures
To assess the effectiveness of interventions we included studies
with a range of primary outcomes: clinical outcomes (e.g.
immunologic and virologic outcomes, depressive and psychiatric
symptoms), health behaviour outcomes (e.g. adherence to treat-
ment, smoking, risky behaviour, disease coping) and outcomes
related to healthcare delivery (e.g. proportion of people receiving
test results, number of missed appointments). We considered the
following secondary outcomes: AIDS-related mortality, social
outcomes (e.g. support from family and friends, loneliness),
adverse outcomes (e.g. increased out-of -hour’s contact), cost
outcomes (e.g. costs, cost-effectiveness) and quality of life.
Outcomes of participants receiving telephone interventions were
compared with outcomes of participants assigned to the control
group.
Search Methods for Identification of Studies
The search strategy can be found in Table 1. It has three parts:
(1) search terms specific to telephone interventions, (2) search
terms related to HIV and AIDS and (3) the RCT search filter
developed by The Cochrane Collaboration, detailed in The
Cochrane Handbook [26]. We consulted a librarian for develop-
ing the MEDLINE search strategy and we translated this search
for the other databases. We did not limit our search by language or
publication year.
In July 2010 we searched the following electronic databases:
MEDLINE, EMBASE, The Cochrane Central Register of
Controlled Trials (CENTRAL, The Cochrane Library), PsycINFO,
ISI Web of Science, Cumulative Index to Nursing & Allied
Health, Dissertation Abstracts International, The World Health
Organization’s Global Health Library and CABI (CAB abstracts).
We searched online trial registers for ongoing and recently
completed studies (Current Controlled Trials: www.controlled-
trials.com). We searched the following grey literature databases:
OpenSIGLE (System for Information on Grey Literature) and
The Healthcare Management Information Consortium (HMIC)
database as well as two conference databases: Conference on
Retroviruses and Opportunistic Infections (CROI) and Interna-
tional AIDS Society (IAS). A Google Scholar search resulted in a
large number of hits (142,000), therefore we screened the first 500
results.
Data Collection and Analysis
We merged the search results across databases and removed
duplicate records with Endnote X4 [27]. Two authors
(MHMMTvV and LTC) independently examined titles and
abstracts for inclusion criteria and discussed eligibility. We
retrieved full texts for studies which seemed relevant and studies
for which eligibility remained unclear. The authors discussed
which studies met the inclusion criteria and therefore had to be
included. We independently extracted data for study methods,
participants, interventions, outcomes, results and miscellaneous
information using standardized sheets. We assessed bias in
included studies using the Cochrane domains [26] as a template
for the following domains: sequence generation, allocation
sequence concealment, blinding, incomplete outcome data,
whether the study addressed attrition, reasons for attrition and
how this was handled during analysis, selective outcome reporting,
and other potential biases. These other potential biases relevant
for this review were: comparability of the intervention and control
group characteristics at baseline, imbalance of outcome measures
at baseline and protection against contamination.
Statistical pooling of results was not possible because of the
extensive heterogeneity of the trials. Therefore, we present a
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PLoS ONE | www.plosone.org 2 May 2012 | Volume 7 | Issue 5 | e36105narrative overview of studies in which we systematically describe
each included study according to design, setting, participants,
control, outcomes and results and group the studies according to
intervention type.
Table 1. Search strategy MEDLINE.
Number Search terms
#1 phone*
#2 telephon*
#3 telefon*
#4 telephone intervention
#5 call
#6 calls
#7 calling
#8 telemedicine
#9 teleconsult*
#10 telecounsel*
#11 Telephone[MeSH]
#12 Hotlines[MeSH]
#13 Cellular phone[MeSH]
#14 #1O R#2O R#3O R#4O R#5O R#6O R#7O R#8O R#9O R#10 OR #11 OR #12 OR #13
#15 HIV Infections[MeSH]
#16 HIV[MeSH]
#17 hiv[tw]
#18 hiv-1*[tw]
#19 hiv-2*[tw]
#20 hiv1[tw]
#21 hiv2[tw]
#22 hiv infect*[tw]
#23 human immunodeficiency virus[tw]
#24 human immunedeficiency virus[tw]
#25 human immune-deficiency virus[tw]
#26 ((human immun*) AND(deficiency virus[tw]))
#27 ‘‘Acquired Immunodeficiency Syndrome’’[MeSH]
#28 acquired immunodeficiency syndrome[tw]
#29 acquired immunedeficiency syndrome[tw]
#30 acquired immuno-deficiency syndrome[tw]
#31 acquired immune-deficiency syndrome[tw]
#32 ((acquired immun*) AND (deficiency syndrome[tw]))
#33 #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32
#34 randomized controlled trial [pt]
#35 controlled clinical trial [pt]
#36 randomized [tiab]
#37 placebo [tiab]
#38 drug therapy [sh]
#39 randomly [tiab]
#40 trial [tiab]
#41 groups [tiab]
#42 #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41
#43 animals [mh] NOT humans [mh]
#44 #42 NOT #43
#45 # 14 AND # 33 AND # 44
doi:10.1371/journal.pone.0036105.t001
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Search Results
The literature searches yielded 3321 citations. Screening titles
and abstracts resulted in 32 records. We included 13 articles
representing nine RCTs for which detailed information can be
found in the Tables 2, 3 and 4 [28,29,30,31,32,33,34,35,36]. We
found two reports of the same study for Eaton 1995 [30,37],
Ransom 2008 [33,38], Stein 2007 [32,39] and Vidrine 2006
[36,40]. In addition, we identified six ongoing trials. We excluded
19 studies after full text review
[41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59] and
five abstracts [60,61,62,63,64]. Reasons for exclusion were: not
an RCT (n=5); telephone was only part of the intervention and
not evaluated separately (n=4); missing data (n=4); participants
neither had HIV/AIDS nor were tested for HIV (n=3); no
intervention using telephones was being studied (n=3); descriptive
study (n=2); no control arm (n=2). An adapted PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) flow-diagram of study selection can be found in Figure 1
[65].
Included Study Characteristics
We divided the nine identified RCTs into five intervention
categories: providing HIV test results via the telephone (Table 2)
[28], reducing sexual transmission risk (Table 2) [29], improving
mental health (Table 3) [30,31,32,33], improving medication
adherence (Table 4) [34,35] and smoking cessation (Table 4) [36].
The duration of the intervention varied from a single call to
retrieve HIV test results and post-test counselling [28] to 18 weekly
sessions of in-person therapy [29]. Seven studies mentioned using
a theory [29,30,31,32,33,35,36] to develop their intervention. Two
studies gave participants the option of calling a 24-hour helpline
[35,36]. Studies mainly used landline-to-landline telephone
communication, except for one study which provided participants
with mobile phones to receive the telephone calls [36].
All studies were published in English, and most studies were
conducted in the United States only. One study was undertaken
in the United States, Puerto Rico, and Italy [34]. Sample sizes
varied from 17 [30] to 351 [28]. One study included only men
[30], all other studies included both sexes. Two of the trials were
sub-studies of larger ART adherence trials, which included ART-
initiating participants [34,35]. Other studies targeted HIV-
positive smokers [36], substance using HIV-positive youth [29],
homeless youth and youth at high risk of acquiring HIV [28],
PLHIV in rural areas [31,33] or depressed PLHIV [32,33].
Participants took part individually in most studies, only one study
investigated group interventions [31]. Outcomes were focussed
on patients only; none of the studies reported provider-related
outcomes. One study compared an intervention group with two
control groups: one control receiving the intervention in person
and one receiving only the assessments (the latter received the in-
person intervention at the end of the intervention period) [29].
Other studies had one intervention group and one control group
receiving usual care [28,31,33,34,35,36] or only the outcome
assessments [30,32].
Risk of Bias in Included Studies
Figure 2 presents a summary of the risk of bias, based on the
information we found in published articles. All studies reported
that participants were randomized, though only the test results
study described the exact procedures used [28]. For the two
medication adherence sub-studies [34,35] we found the random-
ization information in their original study reports [66,67]. None of
the studies reported adequate allocation concealment. One study
reported blinding the outcome assessors [30]. One study stated
that all participants completed the study [30]. Seven studies gave
attrition rates or numbers [29,31,32,33,34,35,36]. The percent-
ages of participants who completed the last assessment were more
than 80% in four studies [29,32,34,36]. Five studies gave reasons
for attrition [31,33,34,35,36]. Six studies reported using the
intention to treat principle for analysis [29,31,32,34,35,36]. Two
studies reported using the last observation carried forward
approach for missing outcomes [31,33]. This approach can lead
to serious bias, especially when the time between observations is
long [26].
Table 2. Overview of HIV testing and HIV prevention studies.
Study Setting Participants Intervention (I) Control (C) Outcomes (O) Results
HIV testing
Tsu 2002 [28] Portland, Oregon,
US.
Homeless and
high-risk youth
requesting HIV
testing.
Content: Giving the
option of face-to-face or
telephone notification of
HIV test results. Delivered
by: ‘trained counsellors’;
medical and public health
students and clinical staff.
N: 184.
Usual care group,
required to
receive test
results face-to-
face at the clinic.
N: 168.
O.1) Proportion of participants
receiving HIV test results.
O.1) I: 57.6%, C: 37.1%. Significant
difference between groups in
favour of I (odds ratio=2.264,
95% confidence interval [1.445–
3.547] P,0.001).
HIV prevention
Rotheram-
Borus 2004
[29]
AIDS clinics,
community-based
sites and
solicitation in
newspapers,
conferences, etc. in
Los Angeles, San
Francisco, and New
York, US.
Substance using
HIV-positive
youth.
Content: Telephone calls
aiming to reduce HIV
transmission. Duration:
18 sessions (three
modules of six sessions).
Delivered by: licensed
therapists or clinical
social workers (mainly
women). N: 59.
C.1.In person
intervention
group N: 61.
C.2.Delayed
intervention
group (only
receiving the
outcome
assessments)
N: 55.
O.1) Sexual risk behaviour.
O.2) Substance use. O.3)
Adherence to antiretroviral
treatment regimen. O.4)
Number of missed
appointments. O.5) Brief
Symptom Inventory score
(emotional distress). Time points:
three months, six months, nine
months and 15 months.
O.1) Proportion of protected acts
with HIV-negative partners. I.
Decrease from 75% at baseline to
65% at 15 months. C1. Increase
from 53% at baseline to 73% at
15 months. Significant difference
between I and C1 (P,0.01). O.2)
O.3) O.4) O.5) No significant
differences between I and C1 or
C2.
Abbreviations: US=United States, N=number of participants.
doi:10.1371/journal.pone.0036105.t002
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sections of papers, as we were unable to retrieve protocols from all
studies for investigating this domain. Five studies reported baseline
imbalance [28,29,32,33,50]. In one study, a crossover effect of the
intervention may have occurred, as the usual adherence support
procedures were not specified per protocol [34].
Effects of Interventions
Primary outcomes. Clinical outcomes were reported in
eight studies [29,30,31,32,33,34,35,36], behavioural outcomes in
four studies [29,34,35,36] and healthcare delivery-related out-
comes in three studies [28,29,36].
Two studies reporting virologic failure did not show significant
improvements [34,35]. Five studies reported on depression and
Table 3. Overview of the mental health studies.
Study Setting Participants Intervention (I) Control (C) Outcomes (O) Results
Eaton
1995
[30]
Veteran Administration
Hospital Centre
HIV/AIDS program,
US.
Male
HIV-positive
veterans.
Content: Psychosocial
structured telephone calls.
Duration: weekly for 16
consecutive weeks,
beginning the fourth week
following the initial baseline
assessment. Delivered by:
trained ‘caring caller’. N: 9.
Group only
receiving the
outcome
assessments.
N: 8.
O.1) Rate of change in the
General Severity Index of
the Brief Symptom
Inventory (psychosocial
symptoms). O.2) General
Severity Index mean change
score. Time points: Baseline
(two baseline assessments:
at weeks one and three)
and once a month for four
months at weeks seven,
11, 15 and 19.
O.1) No significant
difference between I
and C (P=0.2). O.2) I:
5.89 (SD=4.97), C:
0.93 (SD=5.82).
Significant difference
between I and C
(P,0.05).
Heckman
2007
[31]
27 AIDS service
organisations
in 13 states
of the US.
People living
with HIV
in rural
areas.
Content: Two interventions
delivered by teleconference
calls with six to eight
participants per group. I.1)
Coping improvement
intervention. I.2) Information
support intervention.
Duration: eight weekly
group sessions, 90 minutes
each. Delivered by: I.1 Masters
or PhD-level clinicians; I.2
Nurse practitioners or social
workers. N.I.1: 108, N.I.2: 84.
Usual care
with access to
all services.
N: 107.
O.1) BDI. O.2) Symptom
Checklist-90 revised. O.3)
Life stressor burden Scale.
O.4) PSRS, support from
friends. O.5) PSRS, support
from family. O.6) Barriers to
Care Scale. O.7) Social well-
being. O.8) Emotional well-
being. O.9) Coping Self-
Efficacy Scale (all O are
scores). Time points:
baseline, post-intervention,
four months and eight
months follow-up.
O.4) Significant
difference between
I.2 and C at four
months (P,0.04) and
eight months
(P,0.05). O.6)
Significant difference
between I.2 and C at
four months
(P,0.05). O.1) O.2)
O.3) O.5) O.7) O.8)
O.9) No significant
differences between
I1, I2 and C.
Stein
2007
[32]
Two AIDS program
clinics, Rhode Island
Hospital, US.
Depressed
people living
with HIV.
Content: Family Intervention
Telephone Tracking (with
informal caregivers) by
telephone calls. Duration:
Weeks one to six, eight, ten,
12, 14, 18 and 22 following
the initial phone call
(maximum of 12 calls),
before six-months interview.
Delivered by: Eight therapists.
N: 89.
Group only
receiving the
outcome
assessments.
N: 88.
O.1) BDI mean change
score. O.2) Relative BDI
reduction $50%. O.3)
Categorical BDI improve-
ment. O.4) BDI ,10. O.5)
Use of psychiatric
medications. O.6) Mental
and physical function
subscales of the Short
Form-36 mean change
score. Time points: Baseline
and six months after
enrolment (no follow-up).
O.1) - O.6) no
significant
differences between I
and C.
Ransom
2008
[33]
AIDS service
organisations
in ten states
of the US.
Depressed
people living
with HIV
in rural
areas.
Content: Brief interpersonal
therapy delivered by
telephone calls. Duration:
six 50-minutes sessions.
Delivered by: 11 master’s-
level clinical psychology
trainees and one doctoral-
level clinical psychologist.
N: 41.
Usual care
with access to
all services.
N: 38.
O.1) BDI mean change
score. O.2) Outcomes
Questionnaire (psychiatric
distress). O.3) PSRS O.4)
Loneliness Scale (all O are
mean change scores). Time
points: pre- and post-
intervention.
O.1) I: 5.2 (pre: 28.7,
SD=11.2 and post:
23.5, SD=12.5), C: 0.5
(pre: 26.1, SD=10.8
and post 25.6:
SD=13.5). Significant
difference between I
and C (P,0.05). O.2) I:
8.5 (pre: 87.0,
SD=24.0 and post:
78.5, SD=31.3), C: 1.5
(pre: 78.2, SD=22.0
and post: 76.7,
SD=26.6). Significant
difference between I
and C (P,0.05). O.3)
O.4) No significant
differences between I
and C.
Abbreviations: US=United States, N=number of participants, SD = Standard deviation, BDI = Beck Depression Inventory, PSRS = Provision of Social Relations Scale.
doi:10.1371/journal.pone.0036105.t003
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consistent. Two articles [30,37] related to one study [26] reported
different outcomes for psychological distress based on different
analyses. The first report [30] reported no significant difference in
rate of change for psychosocial distress. The second report [37]
showed that the intervention significantly decreased the levels of
psychological distress. One study showed significantly larger
reductions in depression and psychological scores in the interven-
tion group when compared to the control group [33]. Another
study found significant decreases in depression, but these did not
significantly differ between the groups [32]. One study did not find
a significant effect for emotional distress [29].
A study targeting homeless substance-using youth found no
evidence for effectiveness of the intervention in reducing risky
behaviour (sexual risk behaviour and substance use). The
percentage of protected acts with HIV-negative partners
significantly decreased in the telephone group compared to
participants who received the intervention in-person. Other
outcomes, such as medication adherence, were not significantly
improved in the telephone intervention group [29]. One
medication adherence study found significant improvement in
adherence [35], while the other trials did not find increased
adherence [29,34]. The smoking cessation trial showed that the
point prevalence abstinence and the longest period of abstinence
were significantly higher in the telephone group than in the
control group. There was no difference in sustained abstinence or
number of quit attempts [36].
One study found that giving young people the option of
receiving HIV test results by telephone significantly increased the
proportion of young people receiving results. In addition, most of
the telephone option group participants chose to receive their
results by telephone and they received their results significantly
quicker than the control group [28]. Information support
intervention participants reported fewer barriers to care than
usual-care participants in a study aiming to improve disease coping
[31]. One study did not find evidence of effectiveness for the
telephone-delivered intervention in reducing the number of missed
appointments [29].
Table 4. Overview of the medication adherence and smoking cessation studies.
Study Setting Participants Intervention (I) Control (C) Outcomes (O) Results
Medication adherence
Collier
2005 [34]
Substudy of
AIDS Clinical
Trials Group
study in the
US. Puerto
Rico and Italy.
Antiretroviral
treatment
initiating people
living with
HIV.
Content: Serial supportive
telephone calls focused
on medication-taking
behaviour and usual
adherence support.
Duration: Initial call, then
at weeks one, two, three,
six, 12, and every eight
weeks thereafter, as long
as the participant continued
to receive the study regimen
with a maximum of 16 calls
over 96 weeks. Delivered by:
nurses. N: 142.
Usual adherence
support. N: 140.
O.1) Virologic failure. Time
points: weeks 0, eight, 16,
24, 32, 40, 48, 56, 64, 72,
80, 88, 96, 104, 112, 120,
128. O.2)$95% medication
adherence. Time points:
weeks 0, eight, 16, 24, 48,
72, and 96 and if
participants had
confirmed virologic
failure.
O.1) I: 32% C: 37%. No significant difference
between I and C (P=0.32). O.2) I: 53%, C:
48% at 96 weeks. No significant difference
between I and C (P=0.46, odds ratio=0.86,
95% confidence interval [0.57–1.29]).
Reynolds
2008 [35]
Substudy of
AIDS Clinical
Trials Group
study in five
states of the
US.
Antiretroviral
treatment
initiating people
living with
HIV.
Content: Serial supportive
telephone calls guided by
the self-regulation theory
and ‘tailored to the individual
and structured to address
common barriers to
adherence and promote
effective self-care strategies’,
24-hour helpline and
standard care patient
education. Duration: 14
telephone calls from weeks
one to 12, then in weeks 14,
and 16. Delivered: registered
nurse specialists. N: 54.
Usual care patient
education. N: 55.
O.1) Mean adherence rate.
Time-points: across weeks
4 to 64. O.2) Time to
virologic failure. Time-
points: weeks four, eight,
12, 16, 20, and
24; and every eight weeks
thereafter.
O.1) I: 97.5%; SD=4.8, C: 97.0% SD=5.0.
Significant difference between I and C
(P=0.023). O.2) No significant difference
between I and C (P=0.21).
Smoking cessation
Vidrine
2006 [36]
Primary-care
clinic located
within a large,
inner-city HIV/
AIDS care
centre,
Houston,
Texas, US.
Smoking people
living with HIV,
multi-ethnic and
disadvantaged.
Content: Proactive
counselling cell phone
calls focusing on increasing
social support and
teaching coping-
and problem-solving
skills, 24-hour helpline
and recommended
standard care. Duration:
eight sessions in two months.
Delivered by: trained research
assistant. N: 48.
Recommended
usual care.
N: 47.
O.1) Point prevalence
abstinence. O.2) Sustained
abstinence. O.3) Number of
quit attempts. O.4) Longest
period of abstinence. Time
points: three months follow-
up.
O.1) I: 29.2%, C: 8.5% (P=0.040, odds
ratio=3.8, 95% confidence interval [1.1–
13.4]). O.4) I: 24.4 days, C: 10.2 days
(P=0.023, odds ratio=12.3, 95%
confidence interval [1.7–23.0]). O.2) O.3) No
significant difference between I and C.
Abbreviations: US=United States, N=number of participants, SD=standard deviation.
doi:10.1371/journal.pone.0036105.t004
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Two studies reported social outcomes; information support
participants received more support from friends than usual care
participants in one study [31]. Another study did not report
significant differences for loneliness and social support from
family and friends outcomes [33]. Only one study reported the
costs of the intervention; the total cost of the telephone
intervention was $2692 (approximately $897 per module) per
participant compared to $3500 for the in-person intervention
[29]. None of the studies provided data on mortality, adverse
outcomes or quality of life.
Discussion
Key Findings
This systematic review identified nine RCTs investigating a
range of interventions in different types of participants. This
heterogeneity prevented statistical pooling of the data. We found
some evidence to support telephone consultation interventions for
HIV/AIDS care. Giving HIV test results by telephone can
increase the number of persons receiving their results and
telephone support can help HIV-positive smokers quit smoking
for a short period of time. The evidence for improving ART
adherence and for improving mental health outcomes in
participants with AIDS was not consistent. Virologic outcomes
Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
doi:10.1371/journal.pone.0036105.g001
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evidence of telephone calls reducing risky behaviour in youth
living with HIV or those at high risk of transmission of HIV.
Strengths and Limitations of Included Studies
Generalizability of the included studies was low as most studies
were undertaken in the United States. Specific conditions further
limited generalizability, for example, a medication trial reported
that the medication regimes that the trial studied were more
complex than most regimens used in daily practice [34]. Also,
participants in the trials reported high adherence compared to the
general AIDS clinic population [68]. This reduced the potential
for interventions to improve outcomes and shows that study
authors should carefully choose the target population of their
intervention.
No studies were undertaken in a resource-limited setting. People
living in these settings have extra barriers for attending care
including limited financial means for travelling, fear of stigma and
partner violence. We have limited knowledge about the use of
mobile phones for consultation as only one study used mobile
phones to deliver the intervention [36].
Although overall risk of bias in included studies was consider-
able, in particular for the sequence generation, allocation
concealment and blinding domains, it remains unclear to what
extent the study results were biased.
Intervention integrity was not well reported by all studies, this
makes it harder to identify which aspects of the intervention are
related to success or failure. The authors of one medication
adherence study mentioned using a centralized approach for
delivery of their intervention, thereby controlling for within-site
dispersion and possibly also for provider bias [35], in contrast to
the other adherence study in which nurses within a site delivered
both the intervention and usual care [34]. In the latter study a
cross-over effect of the intervention may have occurred as the
usual adherence support procedures were not specified per
protocol [34]. Also, the control group received telephone calls;
41% of the study sites reported making at least one telephone call
to selected participants who were judged at high risk for low
adherence.
Five studies reported low (,20%) loss-to-follow up, but some
trials reported high percentages of participants failing to complete
the intervention, which limits the potential effectiveness of the
intervention. One study reported that 40% of the participants did
not complete 50% or more of all intervention sessions [31], and
another study reported that only 29% of the participants
completed all 18 telephone sessions and 31% did not participate
in any session at all [29]. High levels of attrition can be concerning
Figure 2. Risk of bias summary. Blue=low risk of bias; Red=high risk of bias; Yellow=unclear risk of bias. Methodological quality summary of the
risk of bias; review authors’ judgements about each methodological quality item for each included study based on published articles.
doi:10.1371/journal.pone.0036105.g002
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Studies reported giving incentives to participants, varying from
20$ US to 30$ US per assessment [30,31,33], or even also for
intervention sessions [29]. This may increase adherence to the
intervention, but may not be feasible in daily practice.
Many studies had a small number of participants
[29,30,33,35,36]. For example, the study aiming to reduce sexual
risk behaviour calculated that it needed 5.4 times more
participants to show significance [29]. For adherence studies it
has been suggested that for a study comparing one intervention
group and one control group, at least 60 participants per group
should be included to achieve a power of 80% and detect an
absolute difference of 25% in the proportion of participants
having acceptable adherence [69]. Studies assessing ART
adherence used subjective questionnaires [29,34,35]. Self-reported
outcomes are related to low sensitivity, resulting in PLHIV with
low adherence not being identified. Objective measures, such as
direct observation and pill counts, are more precise [70]. Some
studies used objective measures: one study compared positive
urine screening results and self-reported substance use [29]. The
smoking cessation trial used expired Carbon Monoxide levels to
biochemically verify smoking status [36]. While interventions
aiming to improve long-term effects require a minimum follow-up
of six months [71], only two studies fulfilled this criterion [31,36].
Strengths and Limitations of this Review
A strength of this review is its comprehensive search strategy
aiming to identify all published and unpublished literature, thereby
avoiding publication bias. We followed the high-standard system-
atic review methodology from the Cochrane Collaboration [26].
We only included RCTs, thus providing the highest level of
evidence on effectiveness. However, as telephone consultation is a
complex intervention, other types of studies such as before-and-
after trials, quasi-RCTs, interrupted-time-series studies and
descriptive studies could have provided additional evidence. A
systematic review including these types of studies could help to
bridge the gap between science and practice. Another limitation is
that we chose to include a variety of interventions using telephone
consultations which made comparison of data difficult.
Comparison with Extant Literature
Evidence for effectiveness of giving test results by telephone was
also found in a review comparing alternative HIV testing methods
including rapid testing, oral fluid testing, home testing, and
telephone post-test counselling with conventional testing. It
showed that telephone post-test counselling was the second most
effective intervention [72]. Another review found that telephone-
administered psychotherapy interventions reduced depressive
symptoms and were well received [14]. A Cochrane review
showed that proactive telephone counselling helps smokers to quit
[73]. Another Cochrane review showed that mobile phone based
smoking cessation interventions have a positive effective in the
short-term (the trial we included [36] was excluded in the
Cochrane review because of short follow-up [71]), which is
consistent with our findings. Smoking has additional health risks
for PLHIV and increasing the effectiveness of cessation interven-
tions is very important for improving the health of this group
[74,75,76].
Implications for Research and Practice
Overall, evidence of how telephone consultations fit into the
current HIV/AIDS care needs further development, especially in
developing countries. There are differing views on the appropri-
ateness of trial research for studying complex interventions such as
ones using communication technology [77], but future studies will
require improved methodologies with a sufficient number of
participants, longer follow-up and objective measurement. In
addition to patient-related outcomes, provider outcomes, cost-
effectiveness and adverse effects should be measured.
Video calling may possibly be increasingly used in the near
future. While this might not be appropriate for individuals who
experience stigmatisation because of their illness, this technology
could provide the advantages of both face-to-face contact and
telephone consultation. A pilot trial using this technology for
improving ART adherence showed promising results [78].
The need for prevention and the large increasing number of
PLHIV, who need ART and develop chronic illnesses, can have
substantial consequences when remaining unaddressed. Neither
national governments nor donor funding can meet the economic
and health costs [2] and therefore telephone consultations can be a
valuable tool for improving health outcomes of PLHIV.
This review showed that the telephone can be efficiently used
for delivering HIV test results and that there is potential for
telephone consultation to help PLHIV to take their medication
and to quit smoking. However, this evidence of effectiveness is
weak as we found only a limited number of studies. The most
appropriate context for the use of this technology and key factors
for its successful application in health interventions for AIDS
remain unclear. The effectiveness of mobile phones in healthcare
needs to be further evaluated given its expanding use and the
potential mobile phones offer in resource-limited settings to reduce
the HIV/AIDS burden.
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